Introduction
The species Morus indica is interesting from the view that most of the important forms of Morus whether valued for fruit, leaf or timber, have been derived from or are otherwise related to this ancient stock. Among these other forms are M. alba, M. rubra, M. nigra and M. bonabycis. The species M. indica exists both indigeneously and through cultivation in innumerable local varieties and forms, in the silk rearing areas of the world. Its exact relationship with the other forms is not known and in many of its forms it grades into these others. Thus Hooker (1873) and Parker (1818) find that it does not have very distinct characters and that it grades into M. alba. Von Mueller (1880) considers M. indica as one of the varieties of M. alba. It is further a matter of doubt whether the edible mulberries have arisen from M. indica the silk mulberry or that the opposite is the case. Vavilov (1936) as well as Janaki- Ammal (1948) have found that the centre of origin of M. alba is in China. M. indica is the most closely related form of this species and it is indigenous to India, Parker (1818) is of the opinion that the genus is probably indigenous to China, now naturalized in West Asia, Southern Europe and the United States. It is distributed in the tropical and warm temperate regions of the Northern hemisphere. M. indica has been cultivated from a very long time in North India but has spread as a naturalized tree only recently, being found upto a height of 11000 ft . in the Himalayas, and is cultivated extensively in the Punjab, Bengal and Mysore. As no cytological study has yet been undertaken from India on the Indian mulberries it was considered that such a study would be worthwhile . The anatomy and systematics of non-Indian mulberries have however received some attention as can be gathered from, among others, the researches of Tahara (1909 ( ), Sinoto (1929 , Osawa (1920) , Hutchinson (1926) and Janaki-Ammal (1948 Meiosis. The flower buds of five local varieties of M . indica were available for study. The number in all cases was n=14, there were no observable varietal differences and so the results will be considered in general .
In metaphase of first meiosis there is observed an extreme difference in size between the chromosomes. One or two large units may be observed to be greatly larger in bulk than the rest of the chromosomes. The presence of these large units are of particular interest in a unisexual individual where sex chromosomes are expected. These large chromosomes have been observed in related species, which shall be referred to later, and many interpretations have been given as to their nature.
In the present instance they could be observed as one or two large units in the complement.
These dark units are prominent at prometaphase stages as they take on a deep stain when the other elements are faintly visible or not at all . In diakinesis figures these units have clearly been interpreted to be one quadrivalent sometimes attached to the nucleus (Figs. 6, 8) . Sometimes there may be one trivalent and univalent (Fig. 4) , and in other cases there may be two bivalents. The other 24 chromosomes are visible faintly at prometaphase and deeply stained at metaphase, but during the latter stage, the larger chromosomes do not correspondingly show a fainter colour than the others. Of the remaining 24 small chromosomes, four may join to form a quadrivalent while the remaining 20 always form 10 bivalents. Similar small bivalents in M. bombycis have been termed by Sinoto (1929) as "autosomes"
The following data have been compiled from a study of a total of 45 plates: Table  I It would thus appear that plates of 13 units are most common, and next to that, of 14. The number of units in a plate may vary from 11 to 15. These irregular numbers arise mainly from the various kinds of disjunction which the quadrivalent undergoes. Thus it may separate at first division as 2-2 or 3-1, or may pass as one unit to one pole.
The behaviour of these large chromosomes is very interesting and sug gestive. In certain preparations in which the chromosomes are as yet unstained, as late as at pachytene or diplotene, one or two blocks or a chain of chromo somes may be seen to be taking a deep stain (Figs. 3, 4, 5) . Gradually the other chromosomes become chromatic and the large chromosomes are then not so well defined in stainability from the others. It is interesting to find a naturally occurring tetraploid in the genus. As found in M. bombycis (Tahara 1909) , M. alba (Tahara 1909) and M. indica (Osawa 1920) , it is expected that there should be one large pair of chromo somes to each diploid complement and that there should be 4 such pairs in a tetraploid complement.
This last number (8) could not be confirmed in the preparations of M. laevigata but some four or five large chromosomes were detected. The germination percentage of the seeds of M. laevigata was much higher than that of the seeds of M. indica thereby indicating that the former complement is a more balanced one.
Previous workers have noticed and interpreted the behaviour of the large chromosomes in the meiotic plates. Thus Tahara (1909) working on M. indica and M. alba found 2 large chromosomes which he called 'alpha'
and 'beta' Osawa (1920) upon examining 7 species and 85 races of Moms came to the conclusion that there was 1 large pair per diploid complement.
Sinoto (1929) has observed that there is one large chromosome and 2 medium sized chromo somes, compared to which the rest are small. The large chromosome has been observed by him as dividing unequally, but may also divide equally, which latter behaviour indicates that, ".... it may be an allosome not directly related to sex." Tahara (1909) has also reported an unequal pair, which may show precession at anaphase. It may be stated from present observations at diakinesis, that this pair which has been reported to divide equally or unequally, is the quadrivalent separating either as 2-2 or 3-1. Sometimes the four large chromosomes do not join up into a chain or ring but form two large bivalents. These large and conspicuous pairs might correspond to the 'alpha' and 'beta' chromosomes of Tahara .
Whether or not these heteropycnotic large chromosomes are related to the expression of sex, it may be convenient to borrow Sinoto's term of "allosome" and differentiate the smaller chromosomes as "autosomes"
The autosomes are 24 in number. They form at least 10 bivalents. The other four may pair as bivalents or may form one trivalent and a cor responding univalent.
These latter chromosomes have not been observed in the present instance to form a quadrivalent.
It is very tempting to interpret chromosomes which are distinctly larger, to some extent heteropycnotic, which appear to be unequally paired and which occur in unisexual flowers, as "sex chromosomes."
In Sinoto's (1929) words , "the unequal pair corresponds to the XY mechanism . Consequently.... in M. bombycis the males are heterogametic in regard to sex." He has found similar differential pairs in other genera of the Moraceae. Before advocating a sex mechanism in Morus, the following observations have to be considered.
In addition to the plants being sometimes monoecius, the flowers although functionally unisexual are structurally hermaphrodite.
Furthermore Schaffner (1936) has reported many instances of spontaneous sex reversal in Morus alba. Plants believed to be unisexual have given off branches bearing flowers of the other sex. Progeny obtaind by selfing these flowers may be either uni sexual or hermaphrodite. This phenomenon has led him to conclude that, dioeciousness or unisexuality in Morus is not caused by hereditary differ entials like an "XY" allosome set or by any of the newer factor hypotheses but by a physicochemical or physiological conditions, since both male and female individuals are potentially bisexual. ' Lastly, the large unit or units previously observed and variously inter preted, have been found from present observations to be a chain of four large chromosomes, which may break up into 2 units, and this precludes the possibility of a simple "XY" mechanism in Morus indica Linn. The large quadrivalent has been observed to separate either equally or unequally. In the light of this phenomenon, Jensen's (1939) remarks are interesting.
In a forthright discussion on the problem of the "sex mechanism" in higher plants, he is of the opinion that there can be no such mechanism. Tracing the origin of the behaviour of the differentiated so called "sex chromosomes," he thinks that they are of the same nature as the slightly heterozygous pairs in p. m. c. s. which manifest their difference from the other regularly behaving bivalents by either precocity or lagging at anaphase, only in a low percentage of cases, as in Heuclzera Americana Linn. Then meiosis is neither absolutely regular nor irregular.
The unequal division of the large quadrivalent may give rise to the following numbers in dyads as, (a) 12 autosomes and 1 allosome=13 chromosomes (b) 12 autosomes and 2 allosomes=14 chromosomes (c) 12 autosomes and 3 allosomes=15 chromosomes These are the numbers actually occurring in dyads. These observations add up to the fact that the larger chromosomes show a differential behaviour as well as a different nucleic acid cycle from the rest of the chromosomes. It may be as Sinoto (1929) says, that "they are not directly related to sex", in that their effects are not seen in the phenotype. But considering the genotype their nature is very similar to the heterozygous chromosomes held responsible for the sex mechanism in animals. Allosomes in both plants and animals may have the same origin as averred by Jensen (1939) . In plants however, where unisexuality is rare, the expression of sex takes a different turn. 
Summary
The mitotic number of several local varieties of M. indica is confirmed as 2n=28 and that of M. laevigata (2n=56) is reported as a tetraploid.
No meiotic difference was observable between the several varieties of M. indica. The following points were noted: -1) There is extreme difference in size between 12 pairs called autosomes and 2 pairs called allosomes.
2) The four large chromosomes may join variously to form a) one quadrivalent, b) one trivalent and one univalent, or c) two bivalents.
3) The quadrivalent may separate equally or unequally at anaphase. 4) The allosomes show heteropycnosity to this extent that they may be visible, adhering to the nucleolus, at early prophase, when the other chromosomes are yet unstained.
5) It is contended from present observations that a simple "XY" me chanism cannot exist in Morus as there are four large chromosomes in the complement.
6) Out of the remaining 24 chromosomes there may occasionally be formed one trivalent and a corresponding univalent. 7) Secondary grouping in both first and second metaphase adheres usually to the number seven.
